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Dear Aaron: 

I am responding t o  your request f o r  something i n  wr i t i ng  about 
biohazards of recombinant DNA molecules. 

On phi losophica l  grounds I be l i eve  i n  f r e e  s c i e n t i f i c  inqui ry ,  
as I be l i eve  i n  freedom of speech, l imi ted  only by a " c l e a r  and 
present  danger" of ha&. 
t h a t  f r e e  inqu i ry  harmonizes b e s t  with t h e  human s p i r i t ,  and t h a t  i n  
t h e  long run i t  b e n e f i t s  people maximally. 
spec ia l  pleading t o  say t h a t  t h e  type of inqui ry  w e  are concerned 
with i s  l i k e l y  t o  be of considerable long range benef i t . )  
impl ica t ions  f o r  our  immediate problem are 1 )  t h a t  w e  should encourage 
research involving DNA recombinants, s ince  t h i s  appears t o  be of high 
promise; 2) t h a t  no l i n e  of inqui ry  should be prohib i ted  unless  t h e r e  
i s  a c l e a r  and present  danger of harmful e f f e c t ;  and 3 )  t h a t  w e  must 
fo re see  as b e s t  w e  can t h e  harm t h a t  may come from d i f f e r e n t  types of 
experiments w i th  recombinant DNA, and devise  conditions under which 
such experiments can proceed. 

This b e l i e f  i s  rooted i n  t h e  conviction 

(I don ' t  th ink  i t  i s  

The 

I n  regard t o  t h e  f i r s t  two po in t s ,  i t  obviously goes counter t o  
arguments (heard a t  our  recent  meeting and elsewhere) t h a t  c e r t a i n  
experiments involving recombinant DNA molecules should not be done 
because on s c i e n t i f i c  grounds t h e r e  i s  no need t o  do them o r  they have 
low p o t e n t i a l  bene f i t .  The r i g h t  t o  decide t h i s  type of ques t ion  i s  
t h e  h e a r t  of f r e e  inqu i ry  and must be l e f t  t o  t h e  ind iv idua l  s c i e n t i s t ;  
co r rec tness  of h i s  i n t u i t i o n  and experimental t a c t i c s  w i l l  be judged 
i n  due course. Another impl ica t ion  of f r e e  inqu i ry  i s  t h a t  t h e  cur ren t  
moratorium should end, leaving not a f r e e  f o r  a l l ,  bu t  a set of 
gu ide l ines  based on assessment of poss ib l e  harm. 

Obviously, assessment of r i s k  i s ,  and w i l l  l i k e l y  always be, 
based on inadequate da t a ,  and t h i s  i s  t h e  crux of our  problem. 
However, i t  i s  not much d i f f e r e n t  from s i m i l a r  problems w e  have l i ved  
with f o r  some t i m e ,  e.g., t h e  p o t e n t i a l  hazards of microbes and t h e i r  
mutants, p a r t i c u l a r l y  mutants of pathogenic microbes. Ear l ier  f e a r s  
of t h e  c r e a t i o n  of h ighly  v i r u l e n t  pathogens by gene t i c  manipulation 
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have not been r ea l i zed ,  even though "human" v i ruses  l i k e  po l iov i rus ,  
in f luenza ,  reovi rus ,  and adenoviruses, and d i f f e r e n t  e n t e r i c  b a c i l l i  
have been ex tens ive ly  manipulated, o f t e n  i n  the  open laboratory.  
Clear ly ,  DNA manipulation extends the  p o s s i b i l i t i e s  much fu r the r .  

How then does one c l a s s i f y  experiments according t o  risk? I n  
my opinion, a good place t o  start  i s  with the  National Cancer 
I n s t i t u t e ' s  c l a s s i f i c a t i o n  of oncogenic v i ruses ,  generalized t o  types 
of  experiments with recombinant DNA molecules. 
de f ine  minimal, moderate, and high r i s k  c l a s s e s  of experiments and then 
develop guide l ines  i n d i c a t i n g  t h e  conditions under which each c l a s s  
of experiment should be c a r r i e d  out.  
s u f f i c i e n t l y  general  so t h a t  a given biohazard c l a s s i f i c a t i o n  can 
inc lude  v i ruses ,  b a c t e r i a ,  and o t h e r  microbes, as w e l l  as recombinant 
DNA, wi th  a s i n g l e  set of procedural requirements f o r  a l l  "agents" 
i n  t h a t  category. I be l i eve  t h a t  most experiments wi th  recombinant 
DNA's are l i k e l y  t o  be c l a s s i f i e d  as nonhazardous o r  minimally hazardous, 
some as moderately hazardous, and a t  present ,  very few as highly 
hazardous. Clear ly ,  proposed d e f i n i t i o n s  of these  ca t egor i e s  and the  
procedural requirements f o r  each need t o  be hammered ou t  by a working 
group of s c i e n t i s t s ,  hopefully a t  t h e  Conference. Although I have 
some thoughts on t h i s ,  i t  i s  hard t o  be r i g i d  when nea r ly  everything 
i s  based on judgments of r isk and judgments of t h e  e f f ec t iveness  of 
procedures f o r  decreasing t h e  r i s k .  However, t h e r e  i s  some re l evan t  
d a t a  with i n f e c t i o u s  agents and here  i s  one area where experiments 
can be done to  provide more information, e.g., on i n f e c t i v i t y  of DNA 
i n  animals, spread of plasmids from d i f f e r e n t s .  c o l i  mutants o r  
p e r s i s t e n c e  of a b a c t e r i a l  o r  v i r a l  carrier, etc. 

W e  should try t o  

I hope t h e  c l a s s e s  can be 

How t o  enforce t h e  guide l ines?  I n  s p i t e  of drawbacks, I see 
no f e a s i b l e  a l t e r n a t i v e  t o  l o c a l  i n s t i t u t i o n a l  biohazard committees 
which monitor a l l  biohazardous research  and c e r t i f y  i n  w r i t i n g  t h a t  
each such program conforms t o  t h e  general  guidelines.  A l l  g ran t ing  
agencies and t h e  i n s t i t u t i o n  i t s e l f  should r e q u i r e  such c e r t i f i c a t i o n ,  
thus leav ing  l e g a l  r e s p o n s i b i l i t y  and consequent pressure  t o  conform 
wi th  t h e  i n s t i t u t i o n .  

IR c los ing  l e t  m e  t e l l  you what I hope w i l l  emerge from t h e  
Asilomar Conference. F i r s t ,  a p o s i t i v e  statement about t h e  p o t e n t i a l  
b e n e f i t s  of us ing  recombinant DNA and the  importance of encouraging 
research  us ing  t h i s  methodology. Second, a sober statement on 
p o t e n t i a l  hazards, emphasizing t h e  hypothe t ica l  na tu re  of t hese  
hazards and c i t i n g  r e l evan t  experience with microbes and t h e i r  mutants. 
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Third, a set of guidelines, defining classes of experiments ranging 
from “no risk” to’high risk” and procedures to be followed in each 
category. Fourth, a recommendation to all research granting agencies 
and institutions that these guidelines be adopted and that they be 
monitored (and compliance certified) by institutional biohazard 
c o m i  t tees. 

With best regards, 

Sincerely, 
./-l 

Daniel Nathans 

DN: as 


